Synaptic inhibitory effects of edrophonium on sympathetic ganglionic transmission.
To evaluate the effect of edrophonium on synaptic transmission in the superior cervical ganglion. In anaesthetized rats the effect of edrophonium on synaptic transmission was studied in vitro by testing whether it blocks the compound action potential recorded from postganglionic fibres evoked by stimulation of preganglionic axons. The superior cervical ganglion was excised and the cervical sympathetic trunk and internal carotid nerve were used for stimulating and recording, respectively. Drugs superfused included edrophonium (0.1-500 microM), neostigmine (0.1-10 microM), and muscarinic M1 and M2 antagonists pirenzepine and AFDX-116 (200 nM-10 microM), respectively. To evaluate a presynaptic action, the effect of edrophonium on basal and high-K+ (35 mM) evoked release of [3H]ACh from the superior cervical ganglion was studied in vitro. To evaluate a postsynaptic action, edrophonium's effect on postganglionic nerve discharge in response to arterial injection of ACh (100 micrograms) into the superior cervical ganglion was determined in vivo. Edrophonium (10-500 microM) decreased the compound action potential amplitude (ED50 163.5 microM). A decrease was not produced by neostigmine, nor was it reversed by pirenzepine or AFDX-116. Edrophonium blocked postganglionic cell firing in response to exogenously administered ACh. Although edrophonium did not affect basal or high-K+ evoked ACh release, when the evoked increase was calculated as a multiple of the basal release, it caused approximately a 30% (P < 0.005) reduction. Edrophonium blocks ganglionic cholinergic transmission postsynaptically and, possibly, presynaptically. The mechanism(s) by which this occurs does not appear to involve inhibition of cholinesterase, or activation of M1 or M2 receptor subtypes.